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A phase shift photomask capable of being produced by dry etching with adequate in-plane uniformity of 
pattern dimension even if there is a large difference in exposed area ratio between different areas on the 
mask. In a phase shift photomask having an area provided with a phase shift layer which practically 
shifts the phase relative to another area, a dummy etching pattern (13) for dry etch rate correction is 
provided in an area other than a pattern exposure area (9 and 10), or a dummy etching pattern for dry 
etch rate correction having a size less than the limit of resolution attained by transfer is provided in the 
pattern exposure area, thereby reducing the etch rate nonuniformity due to the pattern density variation 
in the process of dry etching the phase shift photomask, and thus providing a phase shift photomask of 
high accuracy. 



http://l2.espacenet.com/espacenet/abstract?CY=gb&LG=en&PNP=US5723234&PN=... 04/06/21 



Inventor(s): 
Applicant(s): 



MIYASHITA HIROYUKI (JP); YOKOYAMA TOSH I FU Ml (JP) 
DAINIPPON PRINTING CO LTD (JP) 



Abstract 



Data supplied from the esp@cenet database - 12 



[ 



(laB^BHSfW (JP) (12) & H !gf & (A) (ll)4$fftiiH&B8#^ 

^3^8 -234410 

(43)&MB ¥J*8*f(1996) 9 313B 



fi ma&*mfi 

G 0 3 F 1/08 A 
7/36 

HO 1L 21/30 5 0 2 P 

5 2 8 

21/302 A 
MSsR »*3B©»12 OL (± 6 H) 



(2i)tas#^ 


ftJSW -39677 


(71) ffiSIA 


000002897 










*B#aBfllte££a: 




(22)fcH«B 


¥^7^(1995) 2 £28 B 






11^ 






(72)&SH# 






















B*^M*fc££*tf*3 








(72)fggU# 












^]^»f1SKr1i«linfiBr-TB 11 










B*fiIJ8J*^ttl*? 








(74)«S!A 


#ffl± Hi? 5i (^7«) 





(57) mm] 



(51)IntCL e WMIE* J?J*3SIS## 

G 0 3 F 1/08 
7/36 

HO 1L 21/027 
21/3065 




1 

ms^y hmzmittffli&zti-rz&fti'-? by* hv 

^ilgffllEffl© f s - x 9 ^> ?*t $ - > fcffiB l>tc c 

[ntt393 ] w^gi i «c*j^t. mms^y b 

y*V?xt>i)K tVlflsl/WA Ffb-&«I*SISR» 
b-rXf-C&ZtiiZmmtTZmBi'y Yy*Y-?x 

m#m4 ) imm 1 x»2 tetter, ststi^^ r 

[»*B5 ] li^iH i Xtt2fc*H,»T. mmnisy b 
■?xfc$>z>ctz%f®£-?ZGLfc>y by* hvx 

* > jo < * - > % leg u <t ntm©x > 

vm*wtmc®m l *m?z>imisy by* b-? 
x ^gitx*!*© F?-/i-^> ^xsuctei^-r . £ 
->«fc«WNc. K^X9*>^jIft*§IOB©ys 
-x ^^>^$->5rlBgU-C h'7-fi^>^!T 
ytt%:W>®lt-fZ>®Mi/y b V * b v^? F-5YX9 

* ^ssisxfi*© f 7 -c x 9 ?>^xs(c*jt,*r, 

K5-fx?f> ^jlJKtilEfll© f 5 - x 9 > iO** - 

>*iesur f x 9 ?>^*tf 5 c t znmt? z 

im^y by * b-?*>? by-<x.» 7->if-%m. 

t-t^mm&^^t^moyj-y-y b->m^>y by* 



(2) ^2p-8-2 344 1 0 

2 

stHi^Jl©^-:? b->{itfBisy by* b-?x?~e$, 
ZctZttrnttzmsisy by* b-??-? F7-YX9 

[ 1 1 ] mm 7 x« 8 ccte <, >t . ^{4ffl~> 7 
h 7 * h ?x * s^aw <o ^mms->y by* 
b-vzfc&zctzmktTzmai''? by*b-?x 

[fiJjSS 1 2 ] l|5}?^7X«8 CctjL^-C. MfB^S - 
x 9 *0< * ->£iEg LfcSlHU ^ftJiW©x 9 5^ 
10 >y««CDBIPJp*WI5««:UA:Ci*««4r4ffiffl 
->7 by * b-?*? K7-fX9f>ym 

[ft9i®mia:M9i] 

[000 1 ] 

i'&CIIBU ttc, -€-©F7Wx9?->^Cct€>Sij§©l^ 
K;<£~>^£©HFW-tt£ff SC <t#-C#S{4*S-> 
y b y * b -?7, fRvmBisy by * b-?^t> by 4 3- 

[0 002] 

*^^$n-s„ ^w^ls 1 ~e$>& DRAM 
^(c^tf-si, cne>©U'^i';u ; £m^-ctE^3n-5 

?>*4^rt$~^<DUm$.. ISOl 6MDRAMt(J 

0. 5/imiI»t©r*5. 6 4MDRA 
M©8SsMlftS!0iR(ctt 1 ee*©X9-^^--?:^l,^c3feSS3t: 

* hVXi't>*©ip©10-C& t 5, ^tl^m^i>t. M 
30 ^©X9-^^--CCj:' ? -Cfef»^S?:Xlf^C<f:3!)5-C#^ 
Zeis?), •£©Pai£'f>®A,K:&o-CI,>&„ 

[0 0 0 3 ] m^y by* hvxi'ru, (a) 

'J y^ly^y 'JV4 bit&WKDmB ->7 h JlSfc^- 7 

h - >@ 2 ©A£->£^rr h->(4+i^ 

&3t,>tt. 01 (b) K»fM0?:7K 

HS4^€.^-S^'$->*«-rS^)l^-7 h-> 
filBv'^hv'* hvxiz («I?3-28 7 832 
40 "Manufacturing of falf-tone phase shift masks 

1. Blank", Proc. Photomask Japan '94,SPIEVol. 2254 
Photomask and X-ray Mask Technol .238(1994) . "Pra 

ctical attenuated phase-shifting mask with a singi 
e-layer cibsorptive shifter of MoSiO and MoSiON for 
ULSI fablication", Proc. IEEE Int. Electron Devic 
es Meeting, Washington D.C.(1993)) , 0 

i(c) icmmm^-r^yic s^s«i±K^Dig 
Lmm<D&ft®5*mi. nas^?©x-<-xgp6©@ 

50 t&isy b y* b •?xt> (1$^H§6 2- 1 8 9 4 6 8-f-) 



3 

[0 0 0 4] m$isy by * h^**w\ v 

**±©^^«frte3M**¥Sft. *X-^±©^ 

Office** ft«J»£^**. ^©fctf>, 

ttttfifcH^^ hfflrfti«*©i/**JkfcO 

©ffiffi©fi ( x 9 * > jf£ s ©M ) #IE9«CD^ttttt t 

y«36c8i»L/r4 nm ( h7* hvx 

2) KLftttftfcCft6ftl>o "£<Dtcib, K7>fi^> 
^frffiffl->:7 h 7 * h ^©SBRa&frBS 0 CtSfc 

[0 00 5] £/c v ^CDU^^;UcD^DA(D^x^ h 

±#s Ofc ft or bS^o ^(Dtcib. Sittr&i, ^-7 h 

x 9 * > y ©**w» jaw — aw h»& s nr u a . 

[0 00 6] 

-vx^cd F7^i? *->^w\ i c©i^x*ir;Bi>6 
tin** b^A^vryftmK I^©^$tCM- 

*->tt#tt <n-f^>^*> fr»?K Ctl^ffi 
©fflrtJft— tt4SfeffcS*4iSHitt0. **ftra«£ft 

-jtw. conwiHztfflc^rittwr*. H2cci 

6MDR AM(DU^^;l/CD0>l^^To (a) 
cou^ffHt *-;i//**->r*Sfcae>, PBP*fr 

It, [WJ — : S/'J-XTfettOU-ft- 02 (b) 

iootmeu y**~>©ti*fr#*K:* 

*ftfe(D<bftorir^. M'S. ^PAOF7^^> 
y&2^£-><£#t*#A£ < , C©<fc5ft^£->©ffi 

>WBW£4M>S<fcrW:, x**>*3ft4»Kfr*b 

> 4/ CCflF^T 6 *Stt«fr * <D«l»r*»C«« 8 ft 6 

a 2 (b) (Dcfc^cc, ^^->^jagp<b*^gi5trian 
*cc*#ftMfr**<t, irtrx^>y$n^WJc 
gfrtHruastv ur^if-->>l-JB»itp* 
«©^fffiil*j**<ttoriy*^. 3fccc«\ p^-fx 



(3) Hfflf8-2344 1 0 

4 

v?">y*fl=©BK©*rtt. *©*IKcttlR»fr* 

[000 7] CCr\ h7X^F7^x^>^ 

tf> 4 ffirt©'*#~>©ffl«fr/hSC>©te5tfU 
*^rte> ±^©cfc5KCftfr;*#ftk©fr^T£o 
©7* F^x^«ffi«Sias3l^x^S«<fcftO. fr 
10 *©»3»»mmtft*. 55l*^^©tt»±. * 
«ttfrft<. fro. ttlfcfr/h3l>fc«>, i^>^<Z)i 

is) nrtrxy*>yiBBE«:ii#**<tap^ 
x??>w I c©i*££Jfc^r, ^*~>«#tt* 
[ooo8] *2PJ«kLh© j: 5 ftra«^cc«*r a 3 

20 ftfc&©r£>9, *©BWtt, fifflV7F7t hvx^ 
©F7-fX9^>^CCJ:4»JS©B8Cc. S*c<fcot^ 

*->©ira*oc*sft«fr*orfc % ^*->*ffi© 

KCFtttBS"? by* Fvx^F7>fx^>«!fffii8 
[0 00 9] 

CB«*JB8«"*ft:«>©*S] ^Cf, #»Wtt. ±E 

«©ftt>«««:, F7>fx^> aSftEfli© # 5 - 
30 ^->^it^ciWl ^*->J«ffl»4**» 

©x9^>yi*aas*»A, /<*->*HS«*/h3<r 

«*cc J: &MfflmVXT<DV<< X<D# 5 ^ »^>«K 
^€>CitcJ:0, ^'^->jai2gB<b4i*SB©X9^>^ 

m<b-r^fe©r^>^ 0 **t % F9-/x»*>yauBfjE 

aKcj£i;r**.*c ifrsia 
[ooio] ccr, ^<*->iBfciiiSrt{cia:w4ii* 
40 «fitc<tSW«»»«T©-9-^X©y5--^^->il/ 

0. 5 Mm©*— JUK * — >4 5— >*jr — > 1 1 £ L 

ries-r^o — ttcc. #*~^*-><DBmx, 

«:«^^>^"^->*a-fe©frffl*uc^ eft**, 
o a*a©«£ tnttr* «. 

50 <b, h->»©Ajr->H0iEbtry ^*P<bL 



I* 



(4) 

5 

P = a • A/NA (a=jm: a<0. 8, A 

na= u>x©ggpi&) -c. ^wi-> 
mscDmvm}- (tf^zm-fr) icm-rs^-? b->^ 

<D-t&tm*at-?Z>t. a = t3 ■ T»" (T=^-7 
h->S|5©SjS^, £=j££fc:0. 5<8<2. 0)© 

ii^£«js-rsfc©-e*& (^¥6 -175347 

[0012] -T6fc>*>. *^CDtttB^7 h7* Fvx 

lEffl©^ 5 -x s> * > if^ Z - >£SSgl,fcC <!: £#Sit 
[0013] :£fSBJi©6 "5 1 lomEis? V 7 * V ?X 

Ot-fX©F 7 -fx^> ^ilgfiiEm© # 5 - x ^ 

> - > ^rgase l tc c t *w&t f £ ©-e& s . 

[0 0 1 4 ] Ctx 6 ? h7* hvx^i ur 20 

7 \-7* h 7X>t*ot t>£l\ 
[00 15]%*$. ^5-X2/^>^^$">5r@egL/ 

[0016] *%Hj©{4fI^7 F7th7X^K 30 

7* h-^x^SgitX*!*© K7-/H. ^>yi*I«:*5i,> 

[0017] 5 1 o©at@>-7 l-7*h7X 

* f 5 -r x 5r ?• > iffsma. mvmmbk^-cmmiK. 

7 Y7* Fv*£S*itIiI4'©F5-f Xs-g^yiflK: 40 
*5i>r. ^^->S«ftK, K2?«:J:aW«iS|?« 
T©-?-* X<o F -5 x ^ ^>yjiSffliEffl©^s -x 
f>^<ii->4Sai/T K7^i7f>^T5Ci 

[0018] h7* hv*i7<bUTtt. 



WHPF8-2 3 44 1 0 
6 

7 h7Xi-T4ott 1 <£l\ 

[00 1916*5, #$-x^>iO-C£.->;&i2gL 
[0 02 0] 

wmi M±<D#ftw<Dmsi<'7 Y7* h7x?Mfi 
<t«:j:<3. ijiji&si^i^Ji©^-:? h- >&mu7 v 

7* h-7-X5\ e3UME»0ii*Sti[ffii'7 h^a? 

V«Dft(r»1MI (**->mXMmSto tc. F7-fi»f 
>^K«IEBi©#5-x *^>^*->£fS:W.2>c 

J: -5>S?»RBW«T©-f- ^©^;-j^>^$-> 

[0 02 1] iiSffliEffl©^ S-X5> f-yifJ** 

4ci*jain>. ^tc. ^-^->jaaspitti*8i5©js 

*WiHPSSOBH«Jt'C**HP*«WIBIDK:r*C i 

Asgiti/i,>„ 6*5. ^©aft^xojio-c*.^. 
[0022] as. *oAf©K7-fx^>ya, 

><!:-C«. x y ?>^3ft£jlgj!>5^*>£„ $fc, J§H 

{ca# um-KD^z - •si, x i. ? > y(c$^ 
-rsrStta^^cDgB^-cTcfiKri^sn-sfcist., ^©a 

^©/^->©x^g=->^jig*i<ST-r-5o *©/c*. 
Wl^. «f*f a©H 4 © <fc "5 (C . A * - > J^fflSB t **g|5© 
»P*«:^*tt3S3&J*ii. Irttx^>i/3n^ 

AlTLJ^. *Cf, ^5-x^^>^^->^^ 
W. ^*->jaja»i«f*ffl©MC» (ISPffl«) ?:BS 

fe©r*-So 

[002 3] 6*J. ^¥m<Dii^U7 h 7 * h vx^7 

«. tmawwsMmciKj:?. i 

^. DeepUV(250n m^ifi) ©R^fflKJSffl-r 
[0 024] 

[USSCT] fcTF. h7* V -7 7,7mJ 

m^7 Y7 * v-77.7 )~7-< x.-j?-is-7-t5m)mMm 
<mmm\ >c©sanw«. »<tsi^D/. < 1 3 0 n 

mD/Mi'DAdOnml) 2112©iS^- 



It 



7 

[0 02 5] Uf^Jb±©A^->ttl6MDRAM© 

* b U^* FNPR89 5 i (fiiffij^ifl 
(t*) ) , U^^h^*->B3eK:tt, CORE-25 
64 (Etec systems) £rJBH, $$gTJU# 

[0 02 6 ] K^-/x^^>yiiKfiiE«y5-M-$- 
>©i2afT»©H*SI4 (a) . (b) (c^To H*. 
7tt^— 7 h->^nA§P, 8 *r fVt^W-^ 

1 0«#^£-> 9*fja©#<7 XSB, 12WA$ 

aKj^^-^-r**. C©fiBfcfiM 2 cfc9rt»W*IB¥B* 
©/* fcS. 04 (b) ©»#» 

1 2 ©JWJCCRtffc F7>fi^> ^ilKfifilEffi # S - 
^^->13tt, #»9iteJ:gRWfcfc©*C* a*tM 

[0 02 7] i4 (a) F^-fx^>^jl 
JgMJEffl # 5 -^2- >*RWtt^»^©^S3M&© cr 

(^ffi^Sfiffl^) 0. 0 4mn^8tHK$ 
To C*ifc*fU HB <b) ©cfcSte. mJEFB(D>*2- 

^\z*mm\^tcm^<D^&&^(O0U. o. 02Mm 

[0028] <mnm2 >*mmwt*. 
&m<Dimmmfr>7 by * h^x^c F^-fx?* 

So 

[0 0 2 9] l/^^;l/±©A"J->tt6 4MDRAM© 

S. CCDv^^(Dx»>^>^fflvX^iL/T, ytf^? 

hU^hNPR89 5 i (gStetSI 
(**) ) , U^X F'N - *->Bifc*CW:, CORE-2 5 
64 (Etec systems) ft^T;^ 
USMRfflTC:?* F U^X F*^«U U^FA^> 

4*>x y^>^Ct F7-fx? ^>d/*ff o/c 0 



(5) #18^8-2 344 1 0 

8 

[0030] F5<<xv*>?mmffiiEm#$-'m- 

>©B2g]fitf£©0«:05 (a) , (b) CC^To 
7' te^nAgfl, 8«^ a + (T^^> 
Fv-^7) v 9»*^SBtcg8:wyt*/^d?->, 14«F 
^^x^^>yjiaffliEffl^^'-^^->-C*0, CCD 
# - > 9 ©HafcRW ft: F 5 -f x v * > yiSKffliE 

9 £«tf[^©g8 
1 . 7 5 /xmO^^> • T> F ■ X^-^^Ch 
So »Effl©^*->14*J3CcC*«^<fc*aiS^*, x 
10 ? ? > 3 ©#*J© a * mmrf £ C £ fc <£ 0 iMSrT 4 

^Ctt, 4 n mitt 9, fflffiftteftfltUT 3* *62" 
[0 03 1 ] 

Ft7-Yx * ttmc£Z> £ % 
F^x**>^»a*iIEffl©#5--x* ^>^Vn'£- 

&rF<DV4z<DF5 4xv*> vmmmiEm co % * - x 
^^^F^^x->^> ytsROA- # ->mm^cmm 

ft*. 

[0 03 2] tt*J. fMSB, m&>y h7thvx^ 

*fl&©aMflpx©^»w:*5i*riiiic:< mm-*im~c$>z>o 

30 [Hffi©(Br#«cflftn] 

[03] ^if->«*««rtcc F^^x^^>^ilSffl 

40 [04] *»«l©F^^x y ^>^aEB«jEffl©y5 
-x v ^>y^jf->*R»S«ria©ttfflV7 h^^ 
h V^^CO«0T?ftSo 

[05] j|Jt«2©F^-Yxy^>^affilijEffl©y5 
-x^^>^Adf->*R»4«ri«©fi[ffiS/7 h^^ 

1 "^Sfi 

2-tt«s/7 nam**-? h->m 

50 bit 



7' ••• ^ n ASP 



(6) W8-2344 1 0 

10 

i o-***>y«« 

1 1 • * wS£-> 
1 2 

* 1 4- F^Xv*>*ai»iiE»y3 



[HI] [02] [03] 




